
GODDARD SPACE FLIGHT CENTER 

GREENBELT, MD. 





CO 








VO 








ON 


w 






r-H 


cc 








H 






o 


>■ 

<! 





1— 1 


DQ 

o 








z 





z 


Z 

CO 





Z 


W 

>* 





DC 


z 

x 





CM 


Z 

CM 





< 



o 







Z 

DC 







O 

H 




Z 



u 

CO 




o 




< 




Z 



Q 





H 



Z 

z 




3 



< 

< 




DC 




z 




H 



Z 

z 




CO 



Z 

o 


oC 


z 



H 

CO 


w 


z 



Z 

z 


H 

DC 

Z 




H 


Z 

w 

z 


H 

§ 

z 


w 

H 

Z 


DC 

O 

z 

. 

u 

z 

< 


o 

u 

CO 

ro 


w 



CM 



vO 

z 

u 

W 


W 

< 

Q 


o 


a 


DC 

H 

z 

z 

cC 

H 

< 



< 

c 


H 

X 

CM 


z 

Z 


#> 

z 

o 

CO 


o 


r. 

o 

o 

(— 1 



t— 1 

CO 

z 

H 

o 

z 

a 


H 

H 

< 



Pm 

z 


< 

U 

DC 

z 

CO 

W 

< 


z 

z 

O 

z 

z 



H 

z 

Z 

oC 

o 

u 

CO 


Z 

Pm 


fri 

Z 

< 

u 


CO 

Z 

r> 

< 

H 

CM 

Z 



ctf 

aC 


<C 

CO 

H 


w 


Z 

z 

oC 


Z 


H 

H 

H 

o 

w 

Z 

<c 


z 

DC 

Z 


Cm 

DC 

Z 


Z 

o 

z 

N 

O 

< 

o 


z 

CM 

a 

o 


a 

DC 


w 

Z 


ro 

w 

Z 

z 


H 

2 

H 


u 

Q 

< 


< 


Z 

z 

< 

0 



CO 

o 

o 


CM 


z 



z 

z 

Pm 

c o 


<c 



Z 

z 

O 



z 



s 

Pm 




o 



o 


CO 



Z 



z 

Z 

< 



H 



z 

U 




< 



o 

< 

>* 



z 



Pm 

CM 

DC 







CO 

O 






Z 


H 




00 


ac 

Q 

< 






H 

PC 

> 




• 



< 

DC 




o 



Z 

Z 




z 



z 

CO 







Q 

cq 




<r> 



0 

o 




W 








Z 








z 








z 








o 








> 







OBJECTS IN ORBIT 


o 


H 

H 

M 

X 

X 

2 

2 

H 


U 

s 


03 

on 

CM 

O 

00 

o 


x 

x 


Ho HO 
< <, 
nD 


HO 

< 


o 

J 

cn 

o 

o 

on 

r— 1 

MO 

M0 

r-* 

oc 

<r 

nO 

r- 

vt 


no 

o 

On 

o 

o 

r- 

MO 

'MO 

i— 1 

0> 

ON 


ON 

M 

6! 



v£> 

nO 

vD 

on 


00 

un 

on 

O 

CT> 

oo 

. — i 

o 

M0 


M0 

un 

*-H 

. — i 

i— H 

<r 

o 

r-H 



pi 


on 

nO 

M0 

IT i 

un 

to 

on 

ON 

un 

UC 

00 

nD 

M0 

nO 

r- 

on 

<r 

CM 

<t 

nO 

MO 

nD 


un 

un 


m 

X 








* 

• 



• 












r f 

. — i 

( 


i—4 

CD 








o 

o 



o 

























Ho 

HO 



Ho 

















X 


00 

O 

r- 

r H 

<r 

on 

< 

< 

O' 

on 

< 

















Cx4 

• 

no 

on 

on 

oo 

nO 

On 

lO 

CM 

M0 

r- 

un 

r- 

r- 

CM 

rH 

o> 

■— < 

CM 

vt 

<r 

CM 

<T 

on 

On 

un 

CO 

r-H 

a 

e 

no 

on 

a 

Cl 

nO 

MO 

rH 


O 

o 

On 

on 

un 

o 

o 

o 

on 

O 

CM 

un 

un 

on 


r- 

00 

2 

r- 

o 


rH 


on 

on 

on 

on 

on 

f — *4 

, — i 

rH 

On 

r- 

r- 


00 

nO 


un 

un 

o 

o 

o 

un 

M0 

MO 

o 

M0 

p-i 









♦ 



• 









rH 

*— « 

rH 

r—t 

rH 

rH 

l*H 

| 

< 








r— -4 

—4 



O 















X 



< 

> 

x 

X 


l 

M 

2 

o 

ON 


un 

NO 


CM 

*— H 

o 

O 

oc 

un 

NO 

MO 

00 

un 

on 

un 

r- 


rH 

CM 

X 

On 

on 

CM 

X 

CQ 

X 

X 

X 

f— ^ 

CM 

CM 

OC 

cr 

on 

o 

on 

on 

CM 

on 

on 

on 

mJ- 

» ■ 4 

CM 

CM 

ON 

o 

r- 


NO 

, i 

CM 

CM 

o 

CM 

u 

H 

• 

• 

• 

« 

• 

• 



« 

* 

• 

• 

• 

* 

• 

• 

■ 

• 

• 

• 


. 

. 


. 



2 : 

< 

on 

Mj 


CM 

CM 

on 

o 

r-H 

O 

o 

on 

00 

OC 

X 

X 

T— ( 

i— ( 


on 

M0 

MO 

MO 

r^ 

r^ 

r- 

X 

r ' 

t— i 

2 

on 

m 

on 

on 

on 

on 



un 

un 



<r 

<r 


un 

un 

NO 

on 

NO 

NO 

nC 

<r 



HO. 

<r 



Q 


























x 

O 

rH 

CM 

ON 

on 

M0 

r- 



r-H 

ON 


o 

r-H 

X 

X 

CM 

r- 

CM 

CM 

NO 

NO 

Mt 


o 

CM 

< 

h-t 

• 

« 


• 

• 


a 

a 

• 


Q 

• 

• 

■ 

* 

• 

• 

• 

. 

• 






Q 

pi 

un 

X 

on 

un 

ON 

O' 

ON 

X 

rH 

o 

CM 

ON 

ON 


ON 

<r 

nO 

CM 


rH 

r—4 

f — l 

un 

X 

X 

O 

X 

o 

on 

on 

CM 

CM 

CM 

<r 

ON 

O 

o 

rH 

ON 

ON 

On 

ON 

On 

ON 

ON 

ON 

o 

O 

o 


r-H 


2 

Cm 

r-H 

i—4 

, — i 

rH 

rH 

■ — i 

Mf 

on 

rH 

r-H 

on 









rH 

rH 

r-H 

e-H 

r— H 

rH 


U 

i— < 

X 


2 

M 


PC 

u 

X 



X 

X 

P-i 

2 : 


H 

H 


Pi 

Pi 

pi 

X 

X 

X 

>■ 

>< 

2 : 

20 

2 

O 

O 

O 

O 

O 


w 

< 

< 

X 

X 

X 

< 

< 

O 

U 

< 

X 

X 

X 

X 

X 

X 

< 

< 

X 

X 

X 

X 

X 

X 

X 

X 

HO 

<C 

Ch 



X 

X 

X 


24 

O 

O 


< 

< 

< 

< 

< 

< 

X 


X 

X 


< 

< 

< 

< 

< 

H 

t— 4 

r- 

r- 

r~" 

r- 

X 

CM 

on 

X 

X 

r—H 

rH 

r—H 

r—H 

r-H 

X 

X 

X 

<r 

CM 

CM 

CM 

CM 

CM 

C'l 

CM 




rH 

p 4 

f 4 

? 4 

rH 



r-H 

r-H 

rH 





rH 

rH 

rH 

CM 

CM 

CM 

CM 

.— ( 

r-H 

r-H 

rH 



CO CO 00 
X X X 


co co co fti co co co 

HO HO HO CO HD HO HO 
CO 


XXXXXXXOciXXXXXXXXX 

ODDDDDDWDHDDHDHDD 

CO 

HO 




>-< 








>-< 













rH 

Q 

r 4 

CM 

a 




r- 

Q 


X 




CQ 




< 


w 


O 



0 



Mf 


O 

un 

0 




rH 




CM 



Pi 

X 

Q 

a 

X 

a 



X 

X 


X 










< 

X 


X 

X 


X 

rH 

X 

X 


X 


r-H 



X 



CM 

H 


2 ; 

X 

H 

< 

< 

H 

< 


X 

X 

H 

X 

H 




M 




M 



0 

X 

X 

X 

X 

X 

X 

X 

0 

X 

X 

X 

cn 



cn 



cn 

X 


X 

X 

X 

0 

0 

X 

0 

M 

X 

X 

X 

z 

X 

O 

X 

X 

z 

X 

X 

< 

2 

X 

Q 

X 

U 

2 ; 

2 

u 

2 : 

2; 

0 

X 

0 

0 

u 

X 

2 

2: 

£ 

2 

2; 

P 


X 

O 

X 

0 

< 

< 

0 

< 

X 

n 

X 

0 

t-H 

0 

M 

O 

O 

O 

O 

CH 

P^ 

X 

u 

X 

X 

> 

> 

X 

> 

X 

X 

X 

X 

X 

X 

H 

2 

z 

H 

2: 

2 

s 

H 

0 


Q 

O 

DO 

H 

X 


IX 

Q 

O . 

CQ OQ 

O 

H 

U4 X 

v: < 
U H 
O 


H H H 

b u u 

WWW 

2 2 

o o 


X 
< 
X 
X X 
2 2 



X 




X 








X 



X 




X 








X 



PC 




2 








X 



u 




L> 








u 


H 

2 




2 








2 


U 

PC 




CO 








X 

* 

X 

< 

rH 



< 

-H 

CM 






< 

rH 

X 

X 


r-H 

CM 

X 






r-H 

CM 

X 


X 

O 

X 


< 

< 

ON 

<x, 

2 

2 

rH 

* 

1 1 

* 

rH 

< 

<C 

0 

£ 


un 

X 

H 

H 

un 

X 

X 

< 



H 

H 

X 

X 


ON 

X 

X 

X 

ON 

X 

X 

H 

X 

X 

O 

O 

ON 

X 


rH 

< 

X 

X 

H 

< 

< 

X 

2 

2 

M 

i — 1 

1 4 

< 


cm m 


< < < < 

H X X X „ 

J W W) Cj4 W < 



cQCQdQcOOOWNWW 



OBJECTS IN ORBIT 


S a 


o 

o 

<1- 


e a 


CM 

co 


2 
CO 
2 

<C _ 

os od 


H CM 


o 

LO 

2 

Mf 

in 
















2 




























C 














2 














co 














2 














oo 














o 


os 

nM 

in 

sO 

<r 

ax 

o 

2 

in 

co 

00 

CM 

r-H 

CM 

CM 



CM 

CO 

CO 

CO 

CO 


Ox 


CM 

2 

S' 

sO 

H 

CM 

r-M 

o 

CM 

1— 1 

o 

r— ^ 

Mf* 

sO 


r- 

00 

CO 



05 

00 

00 

CM 

n 

r— 1 

n 

r— ■ t 

r— < 

aS 

X, 

a\ 

ox 

vt 

<r 


Mj- 

sO 

sO 

sO 

sO 

m3* 


• 

n 

sO 



Mt 

00 

00 



2 

r- 

CO 

CO 

2 
0 1 














o 












CO 

C0 















2 




























< 




























O 

n 

r- 



n 

n 


co 

00 

i— I 

00 

n 

o 

2 


05 


o 

00 

un 

oo 

05 

00 

oo 

CO 

vO 

so 

05 

CM 

Ox 



00 

05 

05 

co 

05 

05 

M3* 

r- 

n 

2 

• 

O 

csl 

in 

CM 

vt 

i"! 

co 

CO 

CM 

r— < 

<3* 

CO 

1— 1 

n 

n 

CO 


r-* 

05 

05 

co 


P" 

Ox 

n 

n 

o 

6 

cm 

CM 

CM 

CM 

o 

r— 4 

r- 

r- 

r- 

r- 

un 

m 

o 

CM 

CM 

2 


r— 1 







co 

CO 

o 

X 

r— ^ 

i— 1 

CM 

CM 

CM 

CSJ 










o 











2 














2 



2 











< 

















H 




























< 




























> 




























aS 

2 



























2 

2 










1 

2 
















CO 

< 










2 

O 


CO 

sO 

sD 


2 

05 

00 

CM 

n 

CM 

co 

00 

a 

CO 

PQ 

H 

05 

i — ! 

2 

Ox 

00 

CM 

CM 

CM 

2 

2 

2 

co 

CM 

ox 


CO 

n 


<r 

in 

m± 


Mt 

n 

00 

00 

o 

aS 

r^» 

00 

00 

00 

00 

05 

00 

CM 

i—l 

U 

H 

• 

• 

• 


• 

• 

• 

• 

• 


. 

. 

• 

• 

, 


2 

. 

. 

. 

. 

. 

. 

. 


# 

2: 

< 

00 

00 

ox 

a> 

Ox 

o 

00 

00 

00 

00 

r- 

r^ 

o 

00 

oo 

H 

o 

00 

sO 

sO 


r- 

r- 

r- 

1“ 4 

i— 1 

2 

2 

C\J 

CM 




LO 



<3* 


Ox 

Ox 


co 

co 

2 

2 

Csl 

sO 

sD 


Mf 



05 

05 


2 3 


cj 2 : 


2 

Q 

O 


<3* 

CO 


05 

o 

CM 

H 

rH 

CM 

2 

2 


O 


i— i 
2 

o 

2 

H 

05 

2 

2 

2 

2 

2 

05 

n 

CM 

< 

2 

• 

• 

• 



• 

* 


• 

• 

• 

• 

a 

. 

• 

2 

2 

. 

. 

• 

. 

. 

. 

, 

• 

a 

aS 

2 

sO 

CM 

Csj 

05 

r— 1 

00 

2 

2 

2 

m3* 

Mi- 

o 


00 

2 

2 

r-' 

( r ) 

2 

O 

O 

2 

r— 1 

i—l 

r— H 

o 

2 

a 

a 

i - 1 

T - l 

o 

«— * 

05 

05 

05 

05 

Ox 

Ox 

o 

»2 


2 

o 

o 

O 

O 

o 

o 

05 

o 

2 

\Q 

2 

Pm 

2 

H 

H 

2 

H 

2 







CO 

r — { 

i— 1 

2 

PM 

r— I 

H 

2 

i2 

r-“ 1 


1—) 

2 

l—l 


2 

[ H 

H 

> 

> 

> 

> 

> 

> 

> 

> 

2 

2 

2 

2 

2 

2 

aS 

aS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

O 

CJ 

U 

o 

O 

o 

o 

O 

O 

O 

O 

< 

< 

W 

2 

W 

2 


2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

£3 

O 

C 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Pm 

2 

2 

2 

S 

< 

2 

2 

2 

2 

2 

2 

2 

2 

2 

< 

Mf 

<r 

2 

2 

2 

2 

2 

2 

2 

2 

r-H 

i-H 

CM 

sO 

sO 

sO 

n 


05 

05 

05 

CM 

CM 

CM 

2 

2 

2 

2 







CM 

CM 

CM 

CM 

2 

2 

i-H 


r— < 

t— t 

CM 

CM 

CM 

CM 

CM 

I— t 

2 

t— i 

r-t 

rM 

r—H 


w 






























a 






























aS 






























2 






























O 


C/3 

C/3 

00 

00 

C/3 

CO 

on 

00 

CO 

C J 


C/3 

CO 

aS 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO 

CO 

CO 

C/3 


2 

2 

2 

2 

2 

2 

2 

2 

2 

I’D 


2 

2 

00 

co 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 
























CO 





















H 








CO 

H 



H 

H 


H 



CQ 


00 










b 

2 


>• 


O 

1—4 



CJ 



D 

O 


O 



Q 

a 




Q 





2 

2 

05 

Q 


(—1 

r— < 

< 

i 

2 


a 

2 

2 


2 



t— t 

S 

as 

o 

CQ 




a 

2 





2 

O 

aS 

as 

O 

2 


aS 

aS 


SR 

2 


o 

2 

2 

2 


2 


PtS 


2 




2 





2 

o 

04 

2 



2 

2 

H 

1 

O 

CO 

o 

o 

co 

o 

2 


2 

H 

aS 

H 



CO 

H 







as 



as 

aS 

2 




H 





2 


2 

2 

O 

2 

2 

2 

2 




CO 

2 

00 

O 

2 


O 

O 

CO 

2 

2 

CO 

2 

2 

2 

CO 

2 


as 

^<S 

2 

X 

o 

X 

2 

2 


Q 

< 

2 

2 

X 

2 

2 

2 

2 

2 

< 

o 

X 

< 

< 

< 

< 

Q 


2 

CJ 

2 

U 

2 

Z 

aS 

U 


2 


2 

H 

2 

CM 

CJ 

2 

PM 

2 


*— ) 

H 

aS 

CJ 

H 

H 

Q 

H 

O 


O 

o 


o 

O 

2 


o 

o 

O 



2 

2 

S 

o 

o 

>3 

X 

a2 

2 

2 

2 

o 


2 

2 


o 


a 

as 

2 

aS 

2 

2 

H 

aS 

z 

2 


CO 

2 

> 

aS 

2 

2 

2 

H 

2 

2 

H 

aS 

§ 

2 

2 

g 


on 











w n. 











* 

* 

sO 








2 











2 











00 








2 











2 











f— 1 








U 











U 











| 







H 

2 











2 









1— ( 

Csl 

CO 







O 

2 











2 



* 















2 

< 











< 

1-^ 

2 

i— i 

r-*4 

2 

co 

l— 1 


2 

2 

2 





2 

co 

2 

2 











2 









O 

O 

O 




















< 


< 


< 

<C 


aS 

aS 

as 

r— 4 

CM 

co 

Mt 


<3* 

o 

O 

i— 1 

2 

f— 1 

2 

CO 


T— 1 

2 

CO 

<r 



53 


H 

H 

H 

2 


U 

U 

o 








\0 











sO 

Pj 

PM 


d 

2 

2 

2 


2 

2 

2 

o 

O 

O 

O 

o 

o 


2 

2 

2 

J— 1 




M 

2 

2 

l— i 

05 

2 

2 

< 

2 

2 

sS 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 


l— 1 

2 

2 

X 

X 

X 

X 

2 

2 

PM 

2 


<C 

< 

O 

a 

Q 

Q 

2 

O 

O 

O 

aS 

as 

as 

aS 

CO 

CO 


SIGMA 4 METAL OBJECT US 12 JUL 161.9 91.17 3569 3353 

UPSILON 1 EXPLORER 12 US 16 AUG INSUFFICIENT OBSERVATIONS 

A DELTA 1 MIDAS 4 US 21 OCT 166.0 95.87 3762 3489 



o 



x 

M 

\ 

R 

u 

H 

2 

X 

'w' 

2 


X 

• 

2 

o 

< 

x 

2 

Pi 

R 

X 


CO 

CM 

CO 

sO 

CO 


<r 

r- 

<r 


o 

CO 

r- 

<r 

csl 

sO 

MO 

sO 


CO 

co 

r-M 

T— 1 

. — i 









X 























x 







<0 























x 


CM 

m 

00 

o 

00 

CT' 























r n 

. 

o 

t — A 


UO 

co 

CO 


sC 

00 

UO 

n, 

O' 

in 

CO 


o 

00 

CM 


sO 

r- 

r- 

CO 

CM 

co 

CO 

O 

uo 

(— i 


m 

in 

O' 

co 

o 

00 


o 

o 

o 

r— 4 

<r 

UO 

rH 

co 

00 

o 

CM 


o 

CT. 


r- 

oc 

CO 

X 

o 

sO 

pi 


CO 

co 




o 


r- 

r- 

r- 

r- 

LO 

U0 

CM 

»— 4 

0- 

0- 

00 


co 

co 

CM 

. — i 

CO 

in 

U0 

UO 

UO 

x 

















CM 

CM 

CM 











X 







o 






























p 























x 



O 

<t 


r-M 

< 























x 

, 


r- 

< — i 

. — i 

f— 4 

CO 

c/j 

s£> 

00 

CM 

CM 

»— 4 

o> 

r— 4 

sD 

U0 

sD 

f—4 

CO 

o 

sO 

O 

UO 

CO 

o 

CM 

CO 

X 

o 

£ 

r~- 

r- 

*— 4 

,_4 

, 1 

sD 

2 


co 

sD 

CO 

O'. 

00 

r- 

co 

f— 1 

sD 

o 


On 

00 

O 

CO 

uo 

X 

r- 

o 

sD 

o 


CO 

co 

r— 4 

r— 4 

r— 4 

I— 4 

O 

00 

ON 

0- 

00 

uo 

uo 

co 


<r 

CO 

<r 

o 

i — t 


<t 

UO 

CO 

o 

o 

o 

X 

Pm 








M 









CO 

CO 

CO 

M 

r-M 

i—H 






- — 1 


< 







»— < 

R 












R 


















<, 












< 


















> 












> 


















pi 





























00 

X 












X 










, 







oo 

00 












(Xl 










i— i 

o 

in 

r- 

co 

<3 

CM 

O' 

X 


<r 

r ■■! 

sO 

co 

<t 

CO 

o 

r- 


o 

OP 

r- 

00 

CM 

o- 

CO 


r- 


r- 

X 

M 

00 

00 

<r 


<r 

co 

O 

Csl 

r— M 


CM 

00 


00 

UO 

sD 

sD 

UO 

O 

X 

00 

CO 

co 

f 4 

o 

o 

■— * 

co 

U 

H 

• 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

» 

• 

* 

• 

• 


• 

• 

• 

• 

• 

• 

• 

• 

♦ 

2 

< 

m 

UO 

CM 

CM 

CM 


R 

OC 

00 

X 

CO 

CM 

CM 

o 

00 

sD 

sC 

sO 

R 

CO 

co 

CM 

00 

CM 

CO 

X 

X 


i— t 

§ 

O 

CO 

CO 

co 

CO 


2 

<r 




co 

CO 

O' 

<r 

00 

00 

oo 

2 

UO 

UO 

00 

<r 

00 

UO 

UO 

UO 










X 












X 











uO 

UO 

CO 


r- 

co 

sO 

uO 


o 

oc 


vf 


CM 

LO 

CO 


r- 

CM 

sO 

UO 


co 

00 

<r 


i — i 

o 


u 


R 


p 






Q 

X 












CQ 












i— i 
CQ 

X 

< 

o 

X 

sO 


sO 

sO 

U0 


(Q 

CO 

X 

X 


CM 

CO 

o 

<r 

-0 

o 

r- 


fe 


SO 

Mt 

sO 

X 

<r 

<r 

X 

r*— 4 

X 

sO 

CQ 

Q 

Pi 

UO 

sD 

UO 


UO 

sO 

X 

o 

»— 4 

CO 

o 

UO 

UO 

o 


X 

CM 

X 

X 

o 

o 

CM 

* — 4 

f — 4 

o 

o 

1— 1 

CO 

r- 


O 

o 

CQ 

sO 

sO 

O 

O 

O 

o 


o 

o 

CO 

o 

co 

CO 

CO 

CO 

X 

X 

X 

2 

o 

o 

CO 

CO 

CO 

o 

o 

o 

CO 

X 

ICS 

IN 

2 

X 

?— 4 


r— * 4 




M 

i—4 

. — 1 


f— 1 





4 

f 4 

t 4 

M 


r— 1 





r-M 

r— 4 


rH 


X 

R 


PC 

H 

H 

> 

> 

> 



CQ 

CQ 

CQ 

CQ 

ad 

Pi 

Pi 

Pi 

oi 

oi 

oi 

Pi 

Pi 

Pi 

>-< 

>* 

2 

2: 

2 

2 

2: 

— j 


U 


u 

U 

U 

O 

C 

o 

< 

< 

W 

W 

w 

W 

< 

< 

< 

PU 

Pm 

IQ 

Pm 

P4 

Pm 

Pm 

< 

< 

Po 

ZD 

X 

ZD 

ZD 

X 

ZD 

X 


2 

o 

O 

2 

2 

z 

►“> 

►o 

IQ 

Pm 

CQ 

Pm 


S 


< 

< 

< 

< 

< 

< 

< 

2 

Z 

X 

X 

X 

X 

X 

x 

i — 3 

■~J 


2 

































< 

i 4 

f— 4 

UO 

n \ 

uo 

sO 

SO 

X 

X 

X 

X 


0- 


SO 

CO 

CO 

CO 

X 

so 

sO 

X 

X 

X 

o 

CO 

CO 

CO 

o 

o 

o 


x 

CM 

CM 

l— “ ( 

•— 1 

1—4 

CM 

CM 












CM 

CM 

CM 

f 4 

CM 

f w '4 

>— 1 

f 4 

1 

r-M 

r-M 



w 

CJ 































pi 































X 





















X 










o 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

; — i 

X 

X 

X 

X 


X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


M 

X 

X 

X 

X 

X 

X 

X 

ZD 















X 





X 

X 


X 























X 





X 

X 


X 









H 

H 








H 

H 

. 















R 

R 




u 

u 



>- 


>-« 



u 

u 

X 









>• 





>< 

u 

u 


>-t 


w 

CQ 

X 


Q 


a 


p 

X 

X 

X 

Q 






p 


p 





Q 

X 

X 


Q 

w 

X 

X 

<f 


a 


o 


O 

X 

2 

o 

o 






o 


o 





o 

X 

X 

f— R 

o 


CQ 

X 



X 

X 

X 


X 

X 

• 

X 


CM 




X 


X 


uo 



X 

X 

X 


X 

< 

O 

o 

H 





Mt 


o 

o 

X 













so 


o 

o 

X 

2 



i — < 


H 

X 

X 


H 



o 

H 


X 




H 


H 


X 



H 



<; 

R 

X 


X 

X 

X 

u 

X 

X 

X 

X 

X 

X 

X 

X 

X 


o 




X 

X 

X 


o 


X 

X 

X 


R 

w 

< 

< 


< 

u. 

o 

X 

o 

X 

< 

< 

X 

X 


2 




X 

X 

X 


z: 


o 

X 

< 

< 

X 

X 

u 

Q 

Q 

H 

H 

< 

< 

u 

z 

u 

X 

u 

H 

H 

u 


X 




u 

M 

u 


X 


X 

u 

H 

R 

_J 

o 

CQ 

w 

2 

2 

a 

< 

o 

MM 

o 

X 

X 

X 

o 


o 




o 

X 

o 


o 


hM 

o 

X 

PO 

X 

u 

z: 

z: 

H 

H 

X 

X 

X 

H 

X 

z: 

z: 

o 

X 


u 




X 

< 

X 


u 


H 

X 

z: 

2 

R 

X 



X 






X 



























X 






X 



























X 






X 
























i —4 

CM 


0 






u 


























R 

2 

CO 

<r 




2 















r-M 

CM 


r-4 


f— 4 

CM 

CO 

<r 

2 

"Z 

U 

X 






X 

* 























0 

0 

X 

< 

< 

< 

f— 4 

CM 

X 

< 

1 — R 

CM 









r-M 


<r 


X 

X 

. — 4 

2 

■ — 1 

< 

< 

< 

< 

x 

X 

•—3 

X 

R 

R 




X 



r-M 

CM 

CQ 


*-R 

CM 


i-M 





0 

O 


O 


X 

X 

X 

X 

1 4 


X 


X 

X 

< 

< 

< 


< 

< 







r^ 


< 

< 

< 


X 

X 

< 

X 

< 

X 

X 

X 

Qj 

X 

X 

0 

1 — H 

X 

X 

R 

R 

R 

CM 

X 

X 

< 

< 

< 

< 

< 

< 


< 

X 


X 

CM 

0 

0 

2 

hM 

0 

X 

X 

X 

X 

X 

X 


X 

P 

p 

X 

X 

X 

sO 

a 

X 

R 

R 

*— H 

R 

R 

R 

< 

R 

X 

X 

X 


M 

CM 

O 

X 

X 

< 

< 

< 

< 

X 

X 


(Q 






CO 

X 

X 

X 

X 

X 

X 

X 

X 

R 

O 

< 

< 

< 

X 

50 

* 

2 

mm 

X 

2 







f— H 

< 

< 

< 

< 

< 

f— 4 

< 

< 

X 

X 

X 

X 

N 

N 

X 

►H 




2 


O 

X 

X 

0 

< 

< 

< 

< 

< 

< 



OBJECTS IN ORBIT 


o 

CO 

2 


M 

u 

H 

5 

H 


(— i 
2 
CO 


2 

o 

2 

H 

w 

c*! 

Uul 



•co- 





CM 

co 





CM 

cr 





cr 

LO 





MD 

M> 





CO 

rH 

CO 

rH 



</> 


• rv 

• r» 





CO 

cr 

O 

<r 

o 

O 

CO 

r- 


CM 

vO 

<r 

CM 

cr 


co 

00 

f— 1 


• 

« 

* r 

• 

• 

M> 

M3 


CM 

M> 

M> 

ro 

CO 

ro 


0^ 

C^> 

rH 

r-< 

rH 

rH 

' — 1 

rH 









oo 












00 














w 







< 












< 














w 







MO 












00 














o 

. 

on 

rH 

cr 

co 

CM 

<T 

cr 

i— H 


r- 

CM 

oo 

<r 

o 


CM 


cr 

m 



00 

M) 

p 

CO 

oo 

ro 

m 

<r 

o 

<r 

M 

g 

CO 

rH 

O' 

r— 1 

rH 

O 

O' 

co 

r- 

OO 

<r 

CT 

cr 

o 

co 

m 


<r 

cr 

« — < 


00 

00 

CM 

CO 

r— » 

c^ 


CO 

CM 

ON 

od 

v: 

CM 

M3 

UO 

MD 

M3 

h- 

CM 

M0 

M0 

MO 

MO 

O' 

o> 

o 

cr 

CM 


O' 

r— H 

co 


o 

o 

CM 

CM 

CM 

CM 

CM 

CM 

CO 

CM 

w 















H 


rH 


• 




t— H 

r-U 







«— 4 

i 

Pu 







O 












o 

































p 





















P 











oo 

< 



oo 











w 







< 











2 : 

rH 














w 

. 

O 

rH 

co 

r— f 

O 

cr 

O 

MO 

-p 

CM 

oo 

O 

vt 

CM 

r- 

M0 

O 

00 


m 

o 

CM 

M0 

CM 

r- 

CM 

O 

O 

CO 

CM 

H 

o 

B 

oo 

M> 

m 

CO 

vO 

CM 

o 

rH 

rH 

M0 

a: 

<r 

CO 

CM 

co 

CO 

P 

MO 

O' 

o 

P 



r- 

CM 

CM 

O 

CM 

*-H 

<r 

m 

o 

X 


00 

r- 

cr 

00 

CM 

M0 

r- 

r- 

r^ 

MO 

o 

O 

O 

o 

m 

H 

o 

CM 

MO 

H 

H 

H 

MO 

r- 

MO 

MO 

MO 


Mt 

<r 

Pu 







■ 






rH 

rH 

r — i 

rH 

r- 

< 

• 

m 


< 

rH 

rH 

CM 

CM 

H 

CM 

CM 

CM 

r- 

r- 

< 







r- 4 










cr 

> 

f 4 


. — i 

> 





























od 




Dd 





























w 

CM 



w 





























oo 

CM 



oo 











1 

2 

















CQ 




P3 











HU 

O 

<r 

CO 


CM 


MO 

CM 

CT 

00 

<r 

cr 

m 

M3 

MO 

<r 

M0 

O 


<— i 

00 

O 

m 

ro 

MO 

O 

rH 

r- 

r- 

CO 

C4 

MO 

P 

i— i 

cr 

M) 

MD 

M3 

vO 

M0 

00 

CM 

CM 

vj- 

i— H 

<r 

<fr 

in 

<r 

co 




O' 


r" 4 

r-U 

ro 

<r 

co 

CO 

co 

co 

m 

<r 

u 

H 

• 

• 

• 


• 

• 

• 

• 


• 

* 

• 

• 

» 

• 

• 

H 

- 

• 

• 

H 

• 

• 

• 

• 

• 

• 

4 


• 


p 

< 

00 

co 

00 

00 

oo 

rH 

CM 

00 

'00 

00 

oo 

o 

O 

o 

o 

r- 



rH 

r- 

2: 

O 

o 

O 

o 

o 

o 

o 

O 


r- 

M 

P 

<r 

O'- 

cr 

CT 

CT 


oo 

m 

m 

m 

m 

x- 

00 

00 

00 

co 

W 


r- 

, — i 

IP 

m 

in 

r- 


n- 

r- 

r- 


<r 

<r 


P HU 

U U 


P 

< 

Q 

O 

2 


Q 


















Pu 





Pu 










O 


















Pu 



MD 

00 

Pu 

00 

m 

cr 

MO 

<r 

CM 

ON 


O 

M 

rH 

MO 

CO 

cr 

MO 



MO 



<r 

O 

m 

in 

<r 

in 

MO 

20 

a 


> 

• 

DO 

♦ 

4 

• 

4 

• 

4 

• 


• 

PC' 

4 

• 

4 

• 


a 


4 

• 

• 

• 

• 

4 

• 

4 

4 

4 

CO 

o 


<r 

-ct 

CO 

r- 

r- 


m 

CO 



m 

un 

tl] 

rH 

Cr 

00 

o 

cr 

00 


CO 

oo 

00 

cr 

00 

in 

m 

in 

m 

<r 

3: 



<r 

r— 4 

2: 

o 

O 

i — i 

i— H 

o 

rH 

rH 

, — i 

00 

PLI 

cr. 

O'- 

cr 

o 

cr 

<T 


ON 

cr 

O' 

cr 

cr 

o 

o 

o 

o 

00 

HU 

oo 


rH 

CO 

HU 

rH 

. — i 

i i 

, — i 

rH 

, — i 

rH 

rH 

rH 





rH 


co 







rH 

H 

rH 

rH 

^-1 

CM 
















DC 

a 

O 

O 

a 

a 

O 

O 

Cu 

a. 

P-' 

Pj 

£2 

C2 

Pj 

P^ 

0_i 

H 

H 

H 

H 

H 

H 

H 

H 

H 

u 

U 

u 

O 

U 

O 

u 

U 

20 

20 

2) 

20 

DO 

20 

20 

w 

w 

w 

W 

W 

w 

W 

W 

w 

U 

U 

U 

u 

O 

O 

U 

U 

U 

pp 

Pd 

w 

w 

PJ 

M 

w 

2 

< 

< 

< 

< 

< 

< 

< 

C/0 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

O 

o 

o 

o 

O 

O 

o 

O 

o 

a 

Q 

Q 

Q 

Q 

Q 

Q 

i-H 

< 

00 

CO 

CO 

ro 

CO 

r- 

r- 

rH 

00 

oo 

00 

00 

cr 

cr 

cr 


CM 

CM 

00 

00 

M) 

r- 

r- 

rH 

1 — I 

ro 

co 

co 

co 

CO 

CO 

co 

t-J 

»— i 

CM 

CM 

CM 

CM 

c>| 

CM 


w ‘4 

rH 

rH 

— 1 

CM 

CM 

CM 

CM 




rH 

CM 

CM 

CM 

co 

co 

, — ( 

— 1 

•—i 

-u 

«— • 


rH 


00 

<r 

oo 


o 

p 

Q 

co 


PJ 


































U 













< 





















oi 

Pd 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

Q 

CO 

CO 

CO 

CO 

CO 

CO 

to 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

2) 

CO 

23 

20 

20 

20 

20 

2> 

23 

2) 

2o 

2) 

P 

< 

p 

p 

p 

p 

p 

P 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

O 

CO 

































CO 

20 










H 

H 

<. 

U 


H 

H 

























> 



>* 

U 

U 


>• 

u 

U 




>1 


m 











>< 








P 



Q 

w 

w 


p 

w 

pa 

r-U 

p 


p 


rH 

p 


p 








Q 

W 






CM 

O 



O 

^0 

p 


o 

p 

p 


o 


o 



o 


o 








o 

2 

00 






CQ 



CQ 

CQ 

CQ 

pa 

CQ 

DP 

CQ 

od 

DO 

m 

CQ 


Pd 

CQ 


p 








CQ 

< 






Qd 



M3 


o 

O 

H 


o 

O 

pa 





pa 


p 



CO 





rH 

Z 

CO 





w 

H 



H 



ru 

H 



Pd 

e-h 

pd 

H 


Dd 

H 

fH 

H 








H 


o 





2 : 

W 


CO 

PJ 


P 

pa 

pa 

_3 


O 

w 

W 

W 


o 

pa 


pa 


p 






pa 

W 






M 

^d 


O 


< 

< 

p 

pd 

< 

< 

P 

Pd 

o 

Pd 


a 

Pd 

< 

Pd 


p 





< 

Pd 

Q 

CO 





Dd 

u 


Qd 

U 

H 

H 

o 

u 

H 

PH 

CP 

u 

2 

a 


Pu 

u 

P 

u 


p 





p 

CJ 

O 

o 





< 

o 


HU 

o 

W 

PJ 

.a 

o 

P 

pa 

X 

o 

< 

o 


X 

o 

P 

o 


p 





pa 

o 

u 

o 






Pd 


H 

Dd 

s 

2 

< 

Dd 

s: 

2 

pa 

Dd 

Dd 

pd 


w 

Pd 

< 

Dd 


HU 





Pd 

pd 



CO 

pa 

DC 


rH 

CM 

co 

ut 



rH 

























CM 


U 






















rH 

CM 











p 


P 

P 

P 

P 



P 





rH 

CM 

CO 

Mt 

rH 

CM 



rH 











P 

P 

H 

p 


o 

O 

O 

O 

* 


o 














< 

< 









O 

o 

U 

< 


Dd 

od 

Dd 

Dd 

r-H 

CM 

p 

rH 

CM 

oo 

<r 

< 

< 

< 

< 

< 

< 

r-U 

eg 

< 

Q 

a 



r H 

CM 

CO 

<r 

m 

M3 

P 


ta 

p 

r-U 

u 

u 

u 

u 



HU 





P 

DC 

P 

33 

2 

2 



Q ; 

dD 

CQ 

r-U 

CM 







HU 

HU 

p 



HU 

HU 

HU 

HU 

O 

O 

CO 

HU 

HU 

HU 

HU 

pu 

Q- 

P-4 

a. 

2 

2 

< 

< 

pu 

2 

2 



P 

P 

P 

p 

P 

p 

CO 

CO 

DQ 

CM 

HU 

y 

2 

y 

2 

DC 

DC 

pu 

CO 

CO 

CO 

CO 

p 

P 

P 

p 

< 

< 

u-t 

H 

< 

< 

< 

P 

P 

< 

< 

< 

< 

< 

< 

PU 

Pj 

O 

M3 

cr 

r— t 

X 

O 

O 

O 

O 

Dd 

Dd 

p 

Q 

D 

d- 

Pu 

< 

< 

< 

< 

O 

O 

pa 

W 

3^d 

P 

P 

2 

2 

H 

H 

H 

H 

H 

H 

p 

P 


< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

< 

CQ 

PQ 

CQ 

PQ 

CQ 

cQ 

CQ 

PQ 

PQ 

CQ 

DQ 

OD 

CQ 

2 

DQ 

PQ 

03 

PQ 

CQ 

CQ 

CQ 



nodal INCLI- apogee perigee transmitting 

QM-ECT CODE NAME SOURCE LAUNCH PERIOD NATION Km. Km. FREQ. (MC/S) 


Q 

X 


O 

o 

CM 

MO 

cn 


o 

M3 

00 

M3 

CO 


o 

X 

H 

H 

X 

s 

CO 

2 

H 


CO 

X 


<y 

x 

X 

x 


x 

x 

o . 
x e 
X ^ 
X 

CM : • 


^ O LT) 00 LO 

<j- oo r- oo x 

mo m mo r"- 


md cm in csj <r 

oo <j- CO >3" CM 

x oo 


O 1-1 CM CO 03 

o mo mo <r 


CM o O O O 

L/*l O' O' 0> O' 


cn CM O H ro 

M O h O o 

o o o o o 


u o o u u 
w w w w w 
Q Q Q Q Q 


x 

x 

o 

o 

CM 

< 


i Z 

1 — 1 o 

X X 
U H 
2 < 
X ZZ 


a 
x ° 

< t t 

3 X 

3 x 

25 CM 




CO 







• 



i — i 

< 



M3 



M0 

u 



CO 



Ch 

x 



r— 1 



pH 

Q 



o 



X 

x 



MO 



H 

X 



uO 



i— i 

H 



• 



S 




M0 




z 



CO 



Q 

hM 



rH 



X 







2C 

Q 






U 

2 






2: 

20 






z 

O 

00 


03 

00 


< 

Mm 

CN 





x 


CN 

CN 

CM 

CM 



X 

vf 





2 

CQ 

CO 





X 







x 

2 






CQ 

< 







U 


U0 

CN 

rM 


O 



CO 

CN 

i-M 


2 

a 

a> 

<t 

o> 

Ov 


X 

CQ 

mo 

vf 




> 

>-< 

CO 

CO 



■ 

< 

< 





u 

CQ 

u 





X 


CQ 





H 

C/3 

Q 

T— 1 

CM 

03 

a> 

CM 

< 


uo 

r-l 

U0 

uo 

X 


X 

• 

• 

• 

« 

X 

Q 

> 

CO 

CO 


r- 

U 

CQ 

< 

CO 

CO 

LO 

LO 

x 

X 

32 






X 






o 

M 

H 

UO 

o 


CM 

H 

H 

< 

• 

• 

• 

• 


2 

X 

MO 

MO 

MO 

M0 

Z 

CQ 

H 

CM 

o 

o> 

o\ 

o 

Q 


<r 

M3 



l-M 

t— i 

CO 

r— 1 




H 


CQ 





<J 

2 

hM 





2: 

X 

X 

CQ 

CQ 

X 

X 

X 

X 

CQ 

CQ 

X 

CM 

Om 

X 

cQ 

CO 

Cm 

X 

< 

< 

U 







25 

X 

CO 



CO 

CO 

X 


hM 

T— < 

i— t 





X 






32 

H 





CO 







H 

CO 

Pm 





X 

H 

o 

GO 

CO 

C/3 

C/3 

2 

u 


CO 

Co 

CO 

20 

20 

x 

CO 


H 









>M 


CX 

5 

o 

X 



Ch 

M3 

On 

03 

On 

O' 



Q 

i— i 

Q 

o 


X 



X 

rM 

rM 

i-M 

rH 

i-M 

PQ 


O 


O 

X 

X 

OQ 



z 






Is, 


X 

05 

X 

X 

< 

O 



o 






c 



CQ 


o 

H 










z 

X 

H 

o5 

H 

z 





H 







o 

CQ 

O 

CQ 

o 

§ 

. 


. 

X 

CO 

CO 

CO 

CO 

CO 

X 

a 

3Q 

X 

CQ 

05 


CM 



o 

X 

X 

X 

X 

X 

Q 

z 

U 

PM 

O 

H 

X 



X 

hM 






o 

>-< 

O 


o 

CO 

X 

Z 


z 

X 






u 

CO 

Qt5 

CQ 

05 

<C 

2 

o 

X 


o 

z 











z 


o 


Q 

X 

MO 










hM 

C* 

hM 


z 

CO 

rM 

< 










H 

X 





U0 




CQ 





z 

X 

o 


y 

z 

a: 





Q 

< 

CQ 

< 

CQ 

o 

O 



§ 

hM 

CQ 

H 




O 

rM 

rM 

CM 

CM 

hM 

X 

r-H 


o 


X 

hM 




U 

z 

z 

Z 

Z 

X 

X 

M3 


u 

z 

o 

CO 









X 


03 



X 

X 

X 




< 

00 

CO 

CO 

CO 

X 

Q 



z 

X 

CM 

<5 




CO 

M3 

M0 

M3 

M3 

hM 

Z 


. 

o 


>$ 

05 




< 

03 

03 

03 

03 

05 

< 

Q 

CO 



CQ 

H 




z 

H 

M 

i-M 

rH 

X 


Z 

H 

o 

o 











X 

Q 

< 

CO 

z 

z 


X 















X 

X 

X H 

X 

CO 






X 






Z 

a 


x 

h 

X 






< 






o 

z 

z 

CO X 

X 

X 






z 

Z 





X 

X 

o 

h s: 

2 

CJ 






o 

o 

< 

CQ 

< 

X 

X 

X 

X 

O co 

CO 

z 






X 

X 

Mf- 

<r 

03 

03 

X 


L3 

X z 

z 

X 

X 

i-M 

CM 

CO 

3- 

H 

<c 

H 

< 

CO 

CO 

CO 

CO 

X 

X 

X 

z 

X 

S 

a 2 

< 

X 

X 






z 

z 

M3 

M3 

MO 

M3 

< 

o 

o 

O H 

H 


X 

X 

X 

X 

-1 

X 

o 

03 

03 

03 

03 






CN 

X 

CO 

CO 

CO 

o 

X 

X 

r-H 

pH 

r-J 

f— ^ 

* 

* 


<jy 

t4J 

M) 

a 

X 

X 

X 

X 

H 

CO 






* 




03 






z 

X 










f-H 

CQ 

CQ 

CQ 

CQ 

Q 

X 

X 












